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enzymes based on their structural classification is reviewed. Some 
opportunities of cellulase improvement by means of protein 
engineering are discussed. 
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AB Recent studies have highlighted the involvement of membrane-anchored 

endo-beta-1 , 4-glucanases in cellulose biosynthesis in plants, suggesting 
that there are parallels with Agrobacterium tumefaciens and other bacteria 
which also require endo-beta-1, 4-glucanases for cellulose synthesis. This 
review summarises recent literature on endo-beta-1 , 4-glucanases 
and their role in plant development and addresses the possible functions 
of membrane-anchored isoforms in the synthesis of cellulose. 
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AB A review concerning enzymic hydrolysis of agro-industrial waste 

cellulose by its natural degraders, anaerobic bacteria, is given. Topics 
discussed include: bio-processing of lignocellulosic biomass (what is 
cellulose, cellulose-degrading bacteria,; cellulosome structure, why so 
many components, carbohydrate binding mols. J; and future perspectives of 
applying cellulases. 
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AB Cellular components of thermophilic organisms (enzymes/ proteins and 

nucleic acids) are also thermostable. Apart from high temperature they 
are also known to withstand denaturants of extremly acidic and alkaline 
conditions. Thermostable enzymes are highly specific and thus have 
considerable potential for many industrial applications. The use of such 
enzymes in maximising reactions accomplished in the food and paper 
industry, detergents, drugs, toxic wastes removal and drilling for oil is 
being studied extensively. The enzymes can be produced from the 
thermophiles through either optimised fermentation of the microorganisms 
or cloning of fast-growing mesophiles by recombinant DNA technology. In 
this review, the source microorganisms and properties of 
thermostable starch hydrolysing amylases, xylanases, cellulases, 
chitinases, proteases, lipases and DNA polymerases are discussed. The 
industrial needs for such specific thermostable enzyme and improvements 
required to maximize their application in the future are also suggested. 

L2 ANSWER 27 OF 882 CAPLUS COPYRIGHT 2 004 ACS on STN 
AN 2003:163735 CAPLUS 
DN 138:217237 

TI Mechanism of cellulase action on cellulose structure 
AU Kanda, Takahisa 

CS Dep. Chem. Mater. Eng., Fac. Eng., Shinshu Univ., Nagano, 380-8553, Japan 
SO Journal of Applied Glycoscience (2003), 50(1), 77-81 

CODEN: JAGLFX; ISSN: 1344-7882 
PB Japanese Society of Applied Glycoscience 
DT Journal; General Review 
LA Japanese 

AB A review. The mode of degradation of native cellulose has not been 

fully established. The mode of hydrolysis of highly purified cellulases, 

exo- and endo-type cellulases form fungi (Irpex lacteus, Trichoderma 

reesei and Aspergillus niger) were investigated by using pure cellulosic 

materials with different crystallini ties of cellulose I type in addition to 

bacterial celluloses of two type different types (cellulose I and II) and 

valonia cellulose. At the same time, we also investigated the hydrolysis 

action of exo- and endo-type cellulases by using water soluble substrates 

such as cellooligosaccharide and barley glucan. From these results, it 

was found that the characteristic mode of action of each cellulase 

can be clearly understood by using only pure crystalline cellulosic substrates. 

Furthermore, we will describe the synergistic actions of cellulase 

components in addition to related enzyme on cellulose degradation in this paper. 
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AB The present article reviews the current understanding of regulation of 
cellulase gene transcription in Hypocrea jecorina (= Trichoderma 
reesei). Special emphasis is put on the mechanism of action of low 
molecular weight inducers of cellulase formation, the presence 
and role of recently identified transactivating proteins (Acel, Ace2, 
Hap2/3/5), and the role of the carbon catabolite repressor Crel. We also 
report on some recent genomic approaches towards understanding how 
cellulase inducers signal their presence to the transcriptional 
apparatus . 
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AB Microbial genes encoding cellulases, xylanases, chitinases and 

hydrogenases were expressed in plants and anaerobic bacteria for the 
effective degradation and conversion of un-utilized fibrous biomass to 
some nutrients and energy compounds. In this review, it was 
shown that these transgenic plants and bacteria work to convert 
un-utilized biomass to valuable materials. The effective ways to utilize 
biomass are also discussed. 
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AB A review. Nuclear diameter in conidia and mycelia of Trichoderma 

reesei could be enlarged by a mitotic arrester, colchicine. This result 
means that chromosomes, including cellulase genes can be 
amplified by such reagent. Using this reaction, we constructed 
cellulase hyperproducers of this fungus. A haploidizing reagent, 
Benomyl, was used in order to carry out chromosomal (genetical) 
recombination. As the primary selection, double layer selection medium 
including selection substrates, Avicel, wood powder, or absorbent cotton 
contributed to selecting hyperproducers. As the secondary selection, 
Avicel liquid medium test could be used. In this report, we demonstrate the 
nuclear changes by colchicine treatment and the consequent pathway of 
selection of cellulase hyperproducers in Trichoderma. 
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